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Objective: Community-based peer and community health worker-led diabetes self-management programs (COMP-
DSMP) can benefit diabetes care, but the supporting evidence has been inadequately assessed. This systematic
review explores the nature of COMP-DSMP in low- and middle-income countries’ (LMIC) primary care settings and
evaluates implementation strategies and diabetes-related health outcomes.
Methods: We searched the Cochrane Library, PubMed-MEDLINE, SCOPUS, CINAHL PsycINFO Database, International
Clinical Trials Registry Platform, Clinicaltrials.gov, Pan African Clinical Trials Registry (PACTR), and HINARI (Health
InterNetwork Access to Research Initiative) for studies that evaluated a COMP-DSMP in adults with either type 1 or
type 2 diabetes in World Bank-defined LMIC from January 2000 to December 2019. Randomised and non-
randomised controlled trials with at least 3 months follow-up and reporting on a behavioural, a primary
psychological, and/or a clinical outcome were included. Implementation strategies were analysed using the
standardised implementation framework by Proctor et al. Heterogeneity in study designs, outcomes, the scale of
measurements, and measurement times precluded meta-analysis; thus, a narrative description of studies is provided.
Results: Of the 702 records identified, eleven studies with 6090 participants were included. COMP-DSMPs were
inconsistently associated with improvements in clinical, behavioural, and psychological outcomes. Many of the
included studies were evaluated as being of low quality, most had a substantial risk of bias, and there was a
significant heterogeneity of the intervention characteristics (for example, peer definition, selection, recruitment,
training and type, dose, and duration of delivered intervention), such that generalisation was not possible.
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Conclusions: The level of evidence of this systematic review was considered low according to the GRADE criteria.
The existing evidence however does show some improvements in outcomes. We recommend ongoing, but well-
designed studies using a framework such as the MRC framework for the development and evaluation of complex
interventions to inform the evidence base on the contribution of COMP-DSMP in LMIC.Introduction
Over the past decade, diabetes prevalence has risen fas-
ter in low- and middle-income countries (LMIC) than in
high-income countries (HIC) [1]. Currently, about 80%
of people with diabetes worldwide live in LMIC, and
projections suggest that some of these countries will ex-
perience more than a twofold increase in the number of
people affected over the next 20 years [1]. People living
with diabetes need not only medical treatment from
their health care providers; equally important is self-
management and sustaining complex self-care behav-
iours. These behaviours (under the umbrella of “self-
management”) include following complicated medication
regimens and often embarking on significant lifestyle
changes in diet and exercise programs, monitoring and
responding to symptoms, and coping effectively with
stress [2–4].
Evaluation of diabetes self-management programs has
shown improved health outcomes and reduced utilisa-
tion of health services [5–7]. However, without continu-
ous support, many adults will not succeed in managing
their condition well, leading to worse health outcomes,
including expensive hospitalisations and avoidable com-
plications [8]. It is critical for health care providers and
the settings where they work to have the resources and a
systematic referral process to ensure that patients with
diabetes consistently receive both diabetes self-
management education (DSME) and diabetes self-
management support (DSMS). DSME is defined as the
ongoing procedure of facilitating the knowledge, skill,
and ability necessary for diabetes self-care, while DSMS
is defined as activities assisting the diabetic patient in
implementing and sustaining the behaviours needed to
manage his/her condition on an ongoing basis beyond
or outside of formal self-management training. The type
of support provided can be behavioural, educational,
psychosocial, or clinical [9]. The initial DSME is typically
provided by a healthcare professional, whereas ongoing
support can be provided by personnel without a formal
health tertiary education [9]. However, health resources,
infrastructure, and well-equipped health staff are often
limited in LMIC which complicate the delivery and sus-
tainability of DSME and DSMS [10].
A potential solution for delivering diabetes self-
management support could be task-shifting. This is the
process whereby tasks are moved, where appropriate, toless specialised health workers and is thus expected to
reduce health care expenses while improving health care
coverage [11]. Lay health workers from the community
such as ‘patient-peers’ or community health workers
(CHW) are ideally suited for such task-shifting since
existing research suggests that such programs are an ef-
fective and relatively inexpensive means to help patients
manage chronic conditions [12, 13]. Furthermore, these
programs have been recommended by the World Health
Organization review committee on peer support in dia-
betes as a resourceful way for diabetes management [14].
Existing COMP-DSMPs involve two types of closely
related lay health care workers: ‘patient-peers’ (here
called ‘peers’) and community health workers (CHW).
For the purpose of this review, Dennis’s [15] compre-
hensive definition of peer support, as used in a recent
Cochrane review [16], is employed. Dennis defines peer
support as ‘provision of emotional, appraisal and infor-
mational assistance by a created social network member
who possesses experiential knowledge of a specific be-
haviour or stressor and similar characteristics as the tar-
get population, to address a health-related issue of a
potentially or stressed focal person’ [15]. To possess this
experiential knowledge, peers must be affected by the
same condition as the patient population they serve. In
the context of diabetes, peers often have diabetes them-
selves or have a family member with diabetes. Their sup-
port can help metabolic control by sharing, discussing,
identifying, and facilitating behaviours, which can im-
prove diabetes self-management and overcome obstacles
to care and self-care [17].
CHWs constitute another form of lay health workers
based in the local community. WHO defines CHWs as
health workers without a tertiary education health cer-
tificate, who are members of the communities where
they work, and are supported by the health system, al-
though not necessarily part of its organisation [18]. In
contrast to peers, CHWs do not necessarily have the ex-
periential knowledge of being a patient. Yet, similar to
peers, CHWs speak the language and share culture and
community with the patients with whom they work. Like
peer support, CHW support varies widely across differ-
ent contexts and may include both self-management
support and direct patient care [19, 20]. Furthermore,
both CHW and peer-support interventions (here collect-
ively referred to as COMP-DSMPs) differ in the extent
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whether peers/CHW are paid members of a healthcare
team or volunteers, in the type and extent of time com-
mitment required of the peers/CHW, and in the princi-
pal method of peer support (for example, face-to-face
contact versus telephone contact) [21].
A considerable body of evidence from well-designed
RCTs, mainly in HIC, demonstrates improved clinical
and behavioural outcomes such as glycaemic control
in diabetes populations receiving peer/CHWs support
[22–31]. This is further supported by several system-
atic reviews. A systematic review conducted by Zhang
et al. suggested that home-visit-intervention and
curriculum-combined-reinforcement-intervention per-
formed by peers had a better effect on improving gly-
caemic control compared to conventional care [32].
Furthermore, a systematic review by Norris et al. re-
ported positive changes in lifestyle and self-care in
some studies of CHW-led interventions for diabetes
self-management. Although limited data on economic
outcomes is available, several studies demonstrated a
reduction in health care expenses as a result of the
CHW-led intervention [33].
At present, there are no systematic reviews of peer/
CHW support programs for diabetes focusing on
LMICs. Furthermore, most systematic reviews to date
have not applied a standardised framework for analysing
and evaluating the implementation strategies across
studies. Systematic categorisation and assessment of im-
plementation outcomes are critical for assessing whether
an implementation strategy has been applied successfully
since an intervention will not be successful unless both
the implementation of the strategy in a given context
and the components of the strategy itself are effective
[34]. In the case of failure, it is essential to know if this
was due to the intervention being ineffective in the new
setting (intervention failure), or if an intervention was
deployed incorrectly (implementation failure) [35]. To
bridge this gap in the existing literature, this systematic
review aims to employ a standardised taxonomy for ana-
lysing and evaluating COMP-DSMPs implementation
strategies in LMIC for diabetes self-management. We
strive to answer the following questions: What are the
effects of COMP-DSMPs on the clinical and behavioural
outcomes of adults with diabetes, and how consistent
are those effects across existing studies? What were the
program designs used and how were the implementation
outcomes assessed?
Methods
A full study protocol was developed and published in a
peer-reviewed journal [36]. This systematic review has
been modified from the protocol. Firstly, a meta-analysis
was precluded by the quality of the included studies.Secondly, the research question addressing ‘how COM-
DSMP can help improving quality of diabetes care’ has
been modified to addressing ‘the program designs used,
and the implementation outcomes assessed’ since there
was insufficient information on the quality of care in the
included studies. Thirdly, we have added the Risk of Bias
in Nonrandomized Studies of Interventions (ROBINS-I)
tool for non-randomised studies [37]. Finally, implemen-
tation taxonomy frameworks by Proctor et al. have been
adopted for the analysis and evaluation of the implemen-
tation strategies. This review follows the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [38] and is registered with the Inter-
national Prospective Register of Systematic Reviews
[registration number CRD42014007531].
Search strategy
We searched the Cochrane Library, MEDLINE via
PubMed, SCOPUS, CINAHL, PsycINFO, and Web of
Science databases for studies published between 1 Janu-
ary 2000 and 31 December 2019, which evaluated
COMP-DSMPs in adults with diabetes in LMIC. Draw-
ing on a combination of free-text search terms, Medical
Subject Headings, and database-specific subject head-
ings, we developed a sensitive search strategy for mul-
tiple electronic databases (Additional file 1), combining
synonyms for ‘diabetes’, ‘peer support’, ‘community
health worker’, ‘intervention’, and ‘LMIC’.
Other database resources such as Google Scholar,
WHO, Peer for Progress, International Clinical Trials
Registry Platform, Clinicaltrials.gov, Pan African Clinical
Trials Registry (PACTR), and HINARI (Health InterNet-
work Access to Research Initiative) for LMIC were
searched. We similarly explored the reference lists of key
articles and journals.
Selection of studies
Titles and/or abstracts of studies were identified using
the search strategy, and those from additional sources
were screened independently by two reviewers (MW,
PR). They individually assessed the eligibility of the arti-
cles first based on the title and abstract and later on full
text. Any disagreement between the two reviewers was
resolved through discussion with a third author (NSL)
on the study team.
Inclusion criteria
 Types of studies: Studies that measured the effects
of COMP-DSMPs in randomised controlled trials
(RCTs), non-randomised controlled trials, and
quasi-randomised controlled trials were included.
The quasi-randomised controlled trials included
controlled studies with a comparison group and
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signs. We included both controlled and non-
controlled before and after studies because they are
accepted research designs for improvement strat-
egies and are widely used, especially so in LMIC
where the resources are not available to conduct
RCTs [35].
 Types of participants/population: Only studies from
LMIC based on the World Bank classification of
country income groups were included [39]. Study
participants had to be ≥ 18 years of age and have
either type 1 or type 2 diabetes, but not gestational
diabetes nor diabetes due to other causes. We
included type 1 and type 2 diabetes because several
studies from LMIC do not differentiate between
these two diagnoses.
 Types of interventions: Studies that reported contact
with an individual or a group of peers (paid or
voluntary) offering COMP-DSMP with a minimum
follow-up period of 3 months were included. Peers
could be CHW, peer leader, lay health advisor, lay
health educators, or peer coaches. Peer support that
was exclusively telephone- and web-based was ex-
cluded. Interventions led or facilitated by a profes-
sional (or non-peer) were included, providing that
the focus of the intervention was to provide peer-to-
peer interaction. Studies in which peer support was
part of a multicomponent/complex intervention,
where the effects of the peer support element could
not be isolated, were excluded.
 Types of control/comparator groups: Studies in
which the control/comparator group received usual
care or professional health worker-led diabetes self-
management support (and not peer support) with a
follow-up period of 3 months or more were
included.
 Types of outcomes: Studies that reported at least
one of the following outcomes were included.
Behavioural—such as physical activity/fitness,
glucose monitoring, adherence to medication,
improved nutrition, and self-care. Psychological—-
such as self-efficacy, knowledge, attitudes, quality of
life, confidence, self-esteem, well-being, vitality, so-
cial functioning, and coping, as assessed by validated
measures. Clinical—such as fasting and random
blood sugar levels, glycated haemoglobin (HbA1c),
cholesterol, blood pressure, body mass index (BMI),
symptoms of hypoglycaemia and hyperglycaemia,
and hospitalisations or clinical visits.
 Language: Restricted to English
 Time restriction: We decided to restrict the search
to the period following the changes to the diabetes
diagnostic criteria in 1999 based on the WHO
Expert Committee on Diagnosis and Classification ofDiabetes. Thus, all studies from 1 January 2000 to
31 December 2019 were eligible if the other
inclusion criteria were met.
Assessment of risk of bias of studies
Four reviewers (MW, PR, NP, and KB) independently
evaluated and reported on the risk of bias as described
in the Cochrane Handbook for Systematic Reviews of In-
terventions according to the criteria and associated cate-
gorisations contained therein for randomised trials and
using the Risk of Bias in Nonrandomized Studies of In-
terventions (ROBINS-I) tool for non-randomised studies
[37, 40]. A consensus was reached after discussion and
consultation with another reviewer (ME).
The quality of evidence for the outcomes was assessed
by the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) criteria of risk of bias,
inconsistency, indirectness, imprecision, and study limi-
tation. The quality assessment was categorized as high,
moderate, low, or very low.
Data extraction and synthesis
The following data were extracted independently by
three reviewers (MW, PR, and NP): author, year of pub-
lication, geographic region, study design, description of
the intervention (including process, cost of programme,
cost-effectiveness if available, context of intervention (i.e.
primary health facility), details about group leader
(demographics, training, professional status, etc.), details
about participants (including number of each group,
baseline health information, demographic characteris-
tics), length of intervention and follow-up, definition of
peer used, and health outcomes. The data abstraction
forms based on the Cochrane Consumers and Commu-
nication Review Group’s Data Extraction Template for
Cochrane Reviews were modified to fit this review (Add-
itional file 2). A consensus was reached by discussion
and consultation with other reviewers (ME, NSL) where
necessary.
Taxonomy for analysing implementation strategies
The taxonomy used to investigate and evaluate the im-
plementation strategy of each study is based on previ-
ously published conceptual frameworks by Proctor et al.
[41, 42]. Proctor et al. [41] propose guidelines for nam-
ing, defining, and operationalising implementation strat-
egies in terms of seven dimensions: actor, the action,
action targets, temporality, dose, implementation out-
comes addressed, and theoretical justification. For this
review, we categorised and analysed the included studies
by applying six of the proposed dimensions (Table 2),
while ‘implementation outcomes addressed’ are separ-
ately analysed by the taxonomy proposed by Proctor
et al. [42] (Table 3). Although the conceptual framework
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strategies, it allows for systematic investigation, evalu-
ation, and comparison of the nature of the implementa-
tion strategies in the included studies. Furthermore, it
enables investigation of whether the studies suffer from
commonly reported problems in the current implemen-
tation research such as inconsistent labelling, poor de-
scriptions, and unclear justification for specific
implementation strategies. The actors are defined as the
stakeholder delivering the strategy; the actions are de-
fined as those actions enacted by the actors; action tar-
gets are the population targeted by the intervention and
how the actions are supposed to impact this population;
temporality is defined as the phased nature of imple-
mentation meaning at which stage was the strategy used
relative to other stages; dose is defined as the frequency
and intensity of the implementation strategy such as the
amount of time spent with an external facilitator; and
theoretical justification is defined as the justification or
rationale for the implementation strategy, which can be
theoretical, empirical, and/or pragmatical.
Taxonomy for evaluating the implementation strategies
We systematically investigated whether studies reported
on the eight implementation outcomes prescribed by
Proctor et al. [42]: acceptability (i.e. the perception
among stakeholders that an intervention is agreeable),
appropriateness (i.e. the perceived fit or relevance of the
intervention in a setting or for a particular target audi-
ence or issue), feasibility (i.e. the extent to which an
intervention can be carried out in a specific setting or
organisation), adoption (i.e. the intention, initial deci-
sion, or action to try to employ a new intervention),
penetration (i.e. the degree to which the population who
is eligible to benefit from an intervention actually re-
ceives it), sustainability (i.e. the extent to which an inter-
vention is maintained or institutionalised in a given
setting), implementation costs (i.e. the incremental cost
of the delivery strategy), and implementation fidelity (i.e.
the extent to which an intervention is delivered as
planned). We assessed implementation fidelity (IF),
using the models of Carroll et al. [54].
Statistical analysis
Comparisons between groups for continuous outcomes
were conducted using mean differences (MD) and their
corresponding 95% confidence intervals and p values.
For binary outcomes, proportions or percentages were
compared using chi-square tests. Most studies used re-
gression analyses to compare outcomes between the
study groups with adjustments for multiple comparisons,
baseline, and confounding variables, and in these cases,
we used the p values reported by the study authors.
However, differences in study designs, outcomes, thescale of measurements, and measurement times pre-
cluded meta-analysis. We, therefore, provide a narrative
summary of the findings across studies.Results
Summary of the searches
A flow consort diagram of the studies selected for inclu-
sion is summarised in Fig. 1. A total of 702 records were
identified from searches. After removal of duplicates and
title and abstract screening, 218 articles were selected
for further evaluation via full text; of these, 207 full-text
articles were excluded, 172 were not from LMIC, 18
were led by professional providers, 8 had inappropriate
study designs, and 3 were reviews or protocol papers.
Thus, only eleven studies met the inclusion criteria and
were included in the systematic review. These studies
were published in the period from 2008 to 2019 based
on patient populations in the following countries: South
Africa (n = 2), Cameroon (n = 1), Uganda (n = 1), China
(n = 2), Cambodia (n = 1), Argentina (n = 1), Guatemala
(n = 1), Jamaica (n = 1), and Mali (n = 1). The included
studies comprised four RCTs [50–53], one non-
randomised parallel arms intervention study [43], and
six pretest-posttest studies [44–49]. The sample sizes in
the studies varied from 19 to 2714; in total, there were
6090 participants in this review. Seven studies investi-
gated support provided by peers, while the remaining
three studies explored support provided by CHWs.Quality of included studies
A summary of the risk of bias of included RCT selected
studies by using the Cochrane tool is shown in Table 1.
Two studies (Zhong et al. [51] and Gagliardino et al.
[52]) failed to report details about random sequence
generation and also details of allocation concealment.
Only one study (Debussche et al. [50]) described the use
of blinding of participants and investigators, three stud-
ies (Zhong et al. [51] and Gagliardino et al. [52] and
Mash et al. [53]) had high risk of bias in blinding of par-
ticipants and personnel, and other studies did not report
the detailed information. The outcomes assessor was re-
ported to be blinded in one study (Debussche et.al
2018). Only one study (Mash et al.,2014) described the
reasons for participants’ withdrawals.
A summary of the risk of bias for the non-RCTs by
using ROBINS-I tool is illustrated in Table 2 and was
applied retrospectively. A serious risk of bias was
assessed for all seven studies for the following domains:
confounding, selection of participants, classification of
interventions, and measurement of outcomes, and for
four studies for selection of the reported results. As a re-
sult, our overall judgement was that all studies had ser-
ious risks of bias.
Fig. 1 The PRISMA flow diagram is depicting the flow of information through the different phases of the systematic review
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having moderate quality [51, 53] (Table 3). The results
did not fully answer our question, as well as showing im-
precision for not properly implementing the COMP-
DSMPs; therefore, considering the overall risk of bias,
only one study [50] was judged as having high-quality
evidence for the question of this systematic review.
Taxonomy of implementation of peer support strategies
Table 4 illustrates the taxonomy of the peer/CHW sup-
port implementation strategies in the included studies
based on the framework by Proctor et al. [41].Actor—who delivers the strategy?
Across the studies, the actors providing the support var-
ied; in eight studies, actors were peers [43–47, 50–52],
while in three studies, the support was provided by
CHWs [48, 49, 53]. In the peer-led interventions, peers
were often volunteers selected based on their knowledge,
experience, and adherence to medication and lifestyle
changes and thus functioned as role models for patients.
In two studies [47, 50], peers were deliberately selected
based on their everyday life challenges being similar to
those of the patients, while another study did not de-
scribe the skill-level of the peers [44]. No description of
Table 1 Risk of bias for included RCTs
Authors, year Selection bias,
random sequence
generation
Selection bias
(allocation
concealment)
Detection bias,
blinding (outcome
assessment)
Attrition bias,
incomplete
outcome data
Reporting bias,
selective
reporting
Performance bias,
blinding (participants and
personnel)
Debussche
et al. 2018
[50]
Low Low Low Low Low Low
Zhong et al.
2015 [51]
NCR NCR High High Low NCR
Gagliardino
et al. 2014
[52]
NCR NCR High NCR Low High
Mash et al.
2014 [53]
Low NCR High Low Low High
NCR no clear risk
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than they were non-professional health workers (i.e.
without a formal health tertiary education) from the
local community. In all the studies, the peers/CHWs re-
ceived training prior to commencing the intervention;
most training courses lasted a few days. In one study,
Eggermont [45], training lasted 6 weeks. However, in
this study, peers also played crucial roles in screening
and monitoring clinical measures in patients in addition
to providing DSME and DSMS.
Actions—which actions do the actors enact?
Across the studies, the peers/CHW aimed at equipping
the patients with knowledge, support, and skills to man-
age their diabetes. Thus, the peers/CHW providedTable 2 Results of the assessment of risk of bias in included non-ran
Study ID 1. Bias
caused by
confounding
2. Bias
caused by
selection of
participants
3. Bias caused
by
classification
of
interventions
4. Bias caused by
deviations from
intended
interventions
Assah et al.
[43]
Serious Serious Serious Low
Baumann
et al. [44]
Serious Serious Serious Low
Eggermont
[45]
Serious Serious Serious Low
Rotheram-
Borus et al.
[46]
Serious Serious Serious Low
Shen [47] Serious Serious Serious Low
Less et al.
[48]
Serious Serious Serious Low
Micikas
et al. [49]
Serious Serious Serious LowDSMS and DSME. In most of the studies, peers/CHW
led the group and discussion meetings [43, 45, 46, 48–
52] as well as more informal activities such as organising
physical activities and cooking classes. In all studies,
peers/CHW provided emotional and/or social support
through informal contact with the patient through in-
person interactions and/or telephone contact. In two
studies, emotional and social support formed the basis
of the intervention [44, 47]. Two studies [44, 46] empha-
sised a deep-grounded one-to-one contact; where peer
educators in Baumann et al. [44] were paired with pa-
tient peers, peers facilitated the establishment of buddy
pairs between patients in Rotheram-Borus et al. [46]. In
the remaining interventions, the actions by peers/CHWs
targeted both groups and individuals depending on thedomized studies by using the ROBINS-I assessment tool
5. Attrition bias
caused by
missing data
6. Detection bias
caused by
measurement of
outcomes
7. Reporting bias
caused by
selection of the
reported results
Overall
judgement
No information Serious Serious Serious
Low (information
on reasons for
missing data
provided)
Serious Serious Serious
Low (information
on reasons for
missing data
provided)
Serious Moderate Serious
Serious Serious Serious Serious
No information Serious Low Serious
Low (information
on reasons for
missing data
provided)
Serious Low Serious
No information Serious Serious Serious
Table 3 Assessment of quality of evidence (GRADE) in the included studies
Study ID Study design Study limitation Inconsistency Indirectness Imprecision Bias Overall quality
Debussche et al. [50] RCT √ √ √ √ √ ++++
Zhong et al. [51] RCT √ X √ √ X +++
Gagliardino et al. [52] RCT X X √ √ X ++
Mash et al. [53] RCT √ X √ √ X +++
Assah et al. [43] Non-RCT with control X X √ √ X ++
Baumann et al. [44] UCBA (one-group) X X √ √ X ++
Micikas et al. [49] UCBA (one-group) √ X √ X X ++
Eggermont [45] UCBA (one-group) X X √ √ X ++
Rotheram-Borus et al. [46] UCBA (one-group) X X √ √ X ++
Shen [47] CBA (comparison group) √ X √ √ X ++
Less et al. [48] CBA (comparison group) √ X √ √ X ++
√ no serious limitations; X serious limitations, for overall quality of evidence: + very low; ++ low; +++ moderate; ++++ high; RCT randomize control trials; CBA
controlled before and after studies; UCBA uncontrolled before and after
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terventions were group-based in the four RCTs [50–53]
and in five of the seven non-RCT studies; the remaining
two non-RCTs were one-to-one interventions [44, 48].
Targets of action—who/what are the actors attempting to
impact?
All interventions aimed at enhancing emotional and so-
cial support for and improving self-care behaviours and
management in adults with diabetes. Furthermore, by
improving emotional/social support and self-
management, the studies aimed to improve clinical out-
comes such as glycaemic control, blood pressure, and
BMI. Most of the studies targeted T2DM patients exclu-
sively, while two studies did not distinguish between
T1DM and T2DM [45, 46]. In two studies, the interven-
tion specifically targeted patients without major comor-
bidities [51, 52], while the intervention in one study [45]
targeted diabetes patients, of whom some also had
hypertension. In one study, the intervention targeted
older adults (60 years and above) exclusively [47].
Temporality—when does the strategy take place?
In all studies, the actions by the actors (i.e. peers/CHW)
were commenced following their own training. Only a
single study, Shen outlined the relative time from com-
pletion of peer/CHW training and the commencement
of the interventions [47].
Dose—what is the frequency and intensity of the
intervention?
The intervention strategies varied in duration and fre-
quency; the strategies ranged from weekly 40-min group
discussions [52] to weekly teaching sessions (90–120
min each) and group discussions [47]. The follow-up pe-
riods varied between 3months to 24 months (3 months[47], 4 months [44, 49], 6 months [43, 48, 55], 12 months
[50–53], and 24months [46]).Justification—which (theoretical, empirical, pragmatic)
justification is provided for the choice of implementation
strategy?
Most of the studies justified the utilisation of a peer/
CHW-based intervention for diabetes by referring to
existing literature, which highlights peer/CHW-based
interventions can contribute to improving chronic
conditions. Furthermore, most studies justified the
peer/CHW-based intervention by referring to studies
showing that such interventions provide a low-cost,
flexible means to improve care for chronic condi-
tions in resource-constrained health systems. A few
studies also conducted formative research including
focus groups and individual interviews in the com-
munities to aid the development of interventions.
The formative research illustrated that peer/CHW
interventions were desired and/or suited for the
given communities [46, 47, 49, 51].Implementation outcomes
A comprehensive assessment of implementation out-
comes, in terms of acceptability, adoption, appropriate-
ness, feasibility, implementation cost, penetration, and
sustainability, is shown in Table 5. Most of the included
studies assessed only a few of these outcomes. As an ex-
ample, implementation cost was only measured in one
study [48], while implementation adoption, appropriate-
ness, and penetration were measured in two studies [50,
51]. Acceptability and feasibility were most commonly
measured (both were measured in five studies [45, 46,
49–51]).
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The diabetes-related outcomes described by study de-
sign, (RCT and non-RCT design) are summarised in
Table 6 and detailed below.Randomised controlled trials
Clinical outcomes
HbA1c Of the 4 RCTs, only 2 studies (Mash et al. and
Debussche et al.) assessed HbA1c. In one study, the
mean reduction in HbA1c of 1.05% between intervention
and control groups was both statistically and clinically
significant [50].Table 6 Summary of intervention effects on clinical, behavioural and
Authors, year Debussche
et al., 2018
[50]
Zhong
et al.
2015
[51]
Gagliardino
2014 et al.
[52]
Mash
et al.
2014
[53]
Assah
et al.
2015
[43]
Micika
et al.
2014
Design RCT RCT RCT RCT Non-
RCT
with
control
Pretes
postte
(one
group
Sample size n = 151
C 76
I 75
n =
229
C 94
I 135
n = 198
C 105
I 93
n =
1570
C 860
I 710
n =
200
C 96
I 96
n = 1
Duration of
diabetes
(year)
NR 9.3 6 NR NR NR
Follow-up
(months)
12 12 12 12 6 4
HbA1C ↓ NR NR ↔ ↓ ↓
FBG/PPG NR ↓ NR NR NR NR
BP NR ↓ NR ↓ NR NR
BMI ↓ ↓ ↔ ↔ NR ↔
Diabetes
symptoms
NR NR ↔ NR NR NR
Clinical visits/
hospitalis-
ation
NR NR NR NR NR NR
Self-
management
activities
NR ↔ NR ↔ ↑ NR
Physical
activity
NR NR ↔ NR NR ↔
Self-efficacy NR ↑ NR ↔ NR NR
Diabetes
knowledge
NR ↑ ↑ NR NR ↑
Depression NR NR ↔ ↔ NR NR
Social
support
NR NR NR NR NR NR
Quality of life NR NR NR ↔ NR NR
↔ no statistical significant differences, ↑ significant increase, ↓ significant decrease,
h postprandial glucose, BP blood pressure, BMI body mass index, NR not reportedFasting glucose and 2-h postprandial glucose (FPG/
PPG) Zhong et al. was the only RCT which examined
changes in fasting glucose levels. The study showed a re-
duction from 7.68 to 6.76 mmol/L for the intervention
group, while those in the control groups exhibited a
slight increase from 6.38 to 6.66 mmol/L. [51]. The dif-
ference between these two patterns was statistically sig-
nificant (p < .001), but the authors did not report on its
clinical relevance.
Blood pressure Two of three RCTs, Zhong et al. and
Mash et al. [51, 53], reported on blood pressure. These
studies found significant reductions in systolic blood
pressure (SBP) and diastolic blood pressure (DBP) in thepsychological outcomes by study design
s
[49]
Baumann
et al.
2014 [44]
Shen 2008
[47]
Eggermont
2011 [45]
Rotheram-
Borus
et al. 2012
[46]
Less et al.
2010 [48]
t-
st
)
Pretest-
posttest
(one
group)
Pretest-
posttest with
comparison
group
Pretest
posttest
(one group)
Pretest-
posttest
(one
group)
Pretest-
posttest with
comparison
group
00 n = 46 n = 181
C 89
I 92
n = 3078 n = 19 n = 318
C 159
I 159
6.7 NR NR NR 5–21
4 3 24 6 6
↓ NR NR NR ↓
NR NR ↓ NR NR
↓ DBP NR ↓ NR NR
NR NR ↔ ↔ ↔
NR NR NR NR NR
NR ↔ NR NR NR
↔ ↑ NR NR NR
NR NR NR NR NR
NR ↑ NR NR NR
NR NR NR NR NR
NR ↔ NR ↔ NR
NR ↑ NR ↑ NR
NR ↔ NR NR NR
NR not reported, HbA1C glycated hemoglobin, FBG/PPG fasting glucose and 2-
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groups.
Zhong et al. [51] reported a significant reduction in
SBP in their interventional group (136–128 mmHg)
compared to the control group (130–131 mmHg) and in
DBP (intervention 82.5–79.1 mmHg; control 79.0–78.6
mmHg). Mash et al. [53] reported a weighted mean SBP
reduction of 4.65 mmHg (95% CI − 9.18 to − 0.12),
which was not statistically significant. Further, a
weighted mean DBP reduction of − 3.30 mmHg (95% CI
− 5.35 to − 1.26) was statistically significant.
Body mass index Two RCTs measured BMI, which was
reduced in the peer-led intervention groups [50, 51].
Diabetes symptoms Only Gagliardino et al. reported
changes in classical diabetes symptoms (polydipsia, poly-
uria, polyphagia, pruritus, and asthenia). The symptoms
were statistically significantly reduced in both control
and intervention groups between baseline and 12 months
with no significant differences between control and
intervention reductions [52]. The authors did not report
whether these findings were clinically relevant.
Behavioural health outcomes
Self-management care outcome Only two RCT studies
reported on self-management care activities. Zhong et al.
and Mash et al. [51, 53] found no significant differences
in self-management practices relating to diet, physical
activity, glucose monitoring, and medication adherence.
Physical activity Two of the three RCTs reported on
physical activity. Gagliardino et al. [52] demonstrated a
significant reduction in the number of participants prac-
ticing regular physical activity in control (56 to 37%, p =
0.0006), but not the COMP-DSMP intervention group
(69 to 60%, p = 0.221). Notably, there was a significant
difference in the reduction (in %) between the two
groups (19% versus 9%, p = 0.035). Zhong et al. [51] re-
ported no improvement in self-reported physical activity.
Psychological health outcomes
Self-efficacy Although self-efficacy for diabetes manage-
ment was measured using different scales, two RCT
studies reported increased self-efficacy in the interven-
tion group compared to the control group when mea-
sured at 6 to 12months. Zhong et al. [51] found
significant improvements in self-efficacy with the inter-
vention in two out of six sites, where a COMP-DSMP
was implemented. However, Mash et al. [53] reported
the COMP-DSMP intervention did not improve psycho-
logical health outcomes including self-efficacy.Diabetes knowledge Two RCT studies reported on dia-
betes knowledge. Zhong et al. [51] found statistically sig-
nificant improvements at 12 months’ follow-up in a
knowledge domain made up of twelve items (four con-
cerning glucose, three concerning diabetic complica-
tions, two concerning diet, and three concerning
insulin). However, the control group’s knowledge dimin-
ished from baseline. Gagliardino et al. showed that the
attendees’ knowledge increased significantly (p < 0.01) in
both groups, but without any significant difference be-
tween intervention and control groups.
Depression, diabetes-related distress, and quality of
life Gagliardino et al. reported on diabetes-related dis-
tress, while Mash et al. reported on depression. Neither
study reported significant differences in these measure-
ments in the intervention and control groups at baseline
to 12 months [52, 53]. Zhong et al. did not report on any
of these measures, and none of the RCTs reported on
quality of life.
Pre-test/post-test and non-RCTs
Clinical outcomes
HBA1c Four studies, Assah et al., Micikas et al., Bau-
mann et al., and Less et al. [43, 44, 48, 49] reported
HbA1c as an outcome measure. Assah et al. [43] re-
ported a greater reduction in HbA1c in the peer-led
intervention than the control group (difference = − 1.7%,
95% CI − 2.2 to − 1.3%, p < 0.001). The other three stud-
ies with significant improvements were quasi-
experimental in design. Micikas et al. and Baumann
et al. [44, 49] reported the mean HbA1c decreased from
10.1% and 11.1% at baseline to 8.9% and 8.3% at 4
months (p = 0.01 and p = 0.005) respectively. Less et al.
reported a reduction of 0.6% in mean HbA1c in the
intervention group between baseline and 6-month values
and an increase of 0.6% in the control group, with the
difference being statistically significant after controlling
for potential confounders (p < 0.05) [48].
Fasting blood glucose levels Only Eggermont et al. re-
ported on blood glucose outcomes. The study demon-
strated a statistically significant reduction in fasting
blood glucose (10.0 to 7.7 mmol/l, p < 0.001) 2 years
after baseline [45].
Blood pressure Two studies reported on blood pres-
sure. Eggermont et al. identified significant reductions in
systolic (134 to 124 mmHg, p < 0.001) and diastolic (85
to 77mmHg, p < 0.001) blood pressure [45]. In contrast,
Baumann et al. [44] reported that diastolic (85–76
mmHg, p < 0.001) but not systolic (146–140 mmHg, p =
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vention group compared to the control group.
BMI There was no difference found between- or within-
group changes in BMI in the four studies where BMI
was assessed [45, 46, 48, 49].
Behavioural health outcomes
Self-management care outcome Three studies re-
ported on self-management care activities. Assah
et al. [43] found a significantly increased level of self-
care activities in the intervention compared to the
control group (p < 0.001). Baumann et al. [44] re-
ported that the adherence to the eating plan im-
proved from pre- to post-intervention (p < 0.005),
which was measured regarding a ‘healthy eating index’
created by the authors. However, there were no sig-
nificant pre/post-intervention changes in physical ac-
tivity, missed medication, helpfulness of social
support, emotional well-being, confidence, and bar-
riers to self-care. Shen [47] reported that overall self-
management activities were significantly higher in the
intervention group compared to the control group.
However, self-management of diet and medication did
not differ significantly between the two groups at 4
and 12 weeks. These analyses were adjusted for base-
line variables and multiple comparisons.
Only Shen [47] reported a reduction in the number of
visits to a doctor (MD − 0.73, p = 0.03) and a commu-
nity health centre (MD − 0.60, p = 0.03) in the interven-
tion compared to the control group. However, there
were no significant differences in the number of visits to
the emergency room, the frequency of hospitalisation, or
the days of hospitalisation between the groups at 4 or 12
weeks.
Physical activity One study, Micikas et al. [49], reported
on physical activity. The study did not observe signifi-
cant changes in the proportion of patients who exercised
for ≥ 30min per day after 4 months of the intervention
(20 to 18%, p = 0.811).
Psychological health outcomes
Self-efficacy One study reported on self-efficacy. Bau-
mann et al. [44] measured various aspects of self-efficacy
including overall self-efficacy and self-efficacy relating to
diet, exercise, medication use, blood glucose testing, foot
care, and hyperglycaemia/hypoglycaemia. At 4 weeks
and 12 weeks, overall self-efficacy (both p < 0.021) and
self-efficacy relating to blood glucose testing (both p <
0.005), foot-care (both p < 0.001), and hyper/hypoglycaemia (both p < 0.001) were significantly higher
in the intervention compared to the control group.
Diabetes knowledge One study reported on diabetes
knowledge. Micikas et al. [49] reported that the interven-
tion (over 4 months) significantly improved diabetes
knowledge about targets for HbA1C (6 to 42%, p = 0.001),
fasting blood glucose (19 to 87%, p = 0.001), and the foods
that raise blood glucose levels (13 to 31%, p = 0.032).
However, knowledge about the impact of emotions on
blood glucose levels did not improve (p = 0.687).
Depression, diabetes distress, and quality of life Two
studies reported on these measures. Shen [47] measured
depressive status subdivided into ‘overall depressive sta-
tus’, ‘unhappy status’, ‘somatic status’, ‘interpersonal sta-
tus’, and ‘depressed affect status’. The mean score for
‘unhappy status’ decreased significantly in the interven-
tion group between 4 and 12 weeks (p = 0.037), while it
did not change in the control group (p = 0.26). However,
there were no significant differences between the inter-
vention and control groups regarding ‘overall depressive
status’, ‘somatic’, ‘interpersonal’, and ‘depressed affect
status’. Rotheram-Borus et al. [46] evaluated diabetes
distress in terms of coping skills, which was significantly
improved between baseline and 3 months, but not be-
tween 3 and 6 months. Furthermore, spiritual hope de-
creased between 3 and 6 months (p < 0.01).
Social support Two studies reported on social support.
Shen [47] identified that the intervention group had sig-
nificantly higher overall social support (both p < 0.001),
information and emotional support (both p < 0.001), posi-
tive interaction (both p < 0.001), and affectionate support
(both p < 0.001) compared to the control group assessed
at 4 and 12 weeks. However, the peer intervention failed
to improve tangible support significantly (include assisting
with transportation, helping with household chores, help-
ing to prepare food, providing physical care, and providing
financial help) at the same time intervals 4 and 12 weeks.
Rotheram-Borus et al. reported improvements in social
support (p < 0.01) and positive-action coping style (p <
0.01) after 3 months [46].
Implementation fidelity of all the included studies
Implementation fidelity refers to the extent to which a
proposed intervention is enacted as designed. This meas-
ure is essential to determine to which extent the inter-
vention in question is the primary mechanism
underlying any changes observed [42, 54]. Table 7 sum-
marises the adherence, moderators, and assessment fi-
delity of the included studies in this review. The
moderators of fidelity refer to factors which may influ-
ence or moderate the degree of fidelity with which an
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plexity, facilitation strategies, quality of delivery, and par-
ticipant responsiveness [54, 55]. We were able to
monitor fidelity in four studies, which had published
protocols [47, 50, 51, 53]. The most frequently used in-
dicator of fidelity was adherence (to the content, fre-
quency, and duration of the intervention) [47, 51, 53].
Four studies [47, 50, 51, 53] refer to facilitating strategies
to increase the implementation quality. In one study
[53], the quality of the program delivery was used as a
moderator. Overall, three studies [47, 51, 53] used a
questionnaire or interviews completed by the partici-
pants and providers. Three studies [47, 50, 53] combined
a direct observation, recording of sessions, and self-
reported measures (questionnaire or interviews com-
pleted by the participants and providers) to assess the
adherence to the program content.
Discussion
This systematic review found that COMP-DSMPs were
inconsistently associated with improvements in clinical
[43, 47, 48, 50–53] behavioural [43, 44, 52], and psycho-
logical [43, 44, 51–53] outcomes in LMIC. There was
high variability in reported outcomes. As a consequence,
meaningful meta-analysis or comparisons were not pos-
sible. The included studies only assessed short-term out-
comes, and no ‘hard-endpoints’ in terms of co-
morbidity, microvascular, macrovascular events, and
mortality were reported.
Most included studies were of low-quality design with
significant risks of bias particularly in relation to the
blinding of outcomes. Furthermore, the majority of the
non-RCT studies did not address issues surrounding se-
lection bias or gave insufficient information regarding
the selection process. The strategies employed were
often not described in much detail and were poorly or
not assessed regarding implementation fidelity. Finally,
most of the studies reporting on clinical outcomes only
evaluated the outcomes in terms of statistical signifi-
cance and not clinical relevance. These results are dis-
cussed here in terms of implications for health care
delivery, as well as implications for future design and
implementation of studies of COMP-DSMPs in diabetes
care delivery in LMIC.
Current literature, mainly from HIC, supports the
findings from this review that effects of COMP-DSMPs
are equivocal. A systematic review by Webel et al. re-
ported major heterogeneity between studies both in out-
comes and designs [55], while Dale et al. reported that
peer-support seemed to benefit some adults living with
diabetes, but suggested that the evidence was inconsist-
ent and inadequate to support firm recommendations
[56]. Large RCTs in HIC [57, 58] have also reported
modest benefits for some, but not all outcomes assessed.Throughout our analysis of the nature of the imple-
mentation strategies, we relied on the framework devel-
oped by Proctor et al. [41]. While most of the studies
touched on five of the six dimensions included in the
taxonomy adapted for this study, none directly followed
the Proctor framework and thus did not readily lend
themselves to being evaluated using this framework. Fur-
ther, none of the studies described temporality. This is
at odds with Proctor’s suggestion that temporality be
considered by researchers planning implementation/
intervention programs and applied systematically across
study populations, unless otherwise stated, to ensure
that the experimental conditions are the same. Tempor-
ality can be a critical factor contributing to the effective-
ness of an implementation strategy, because peers/
CHWs’ skills, knowledge, and engagement may decrease
over time if not employed.
Few existing studies have employed Proctor’s frame-
work. Yet studies such as Powel et al. [59] illustrate the
value of using such a standardised framework when they
adopted the framework to report on a diabetes quality
improvement intervention in its original commercial
care setting and in community health care centres, in
which actors, action, temporality, and dose were adapted
to fit the local context [59]. The models of peer/CHW-
led program need to be further explored, especially given
the inevitability of a professional healthcare workforce
shortage in LMIC.
Furthermore, COMP-DSMPs have the potential to
fulfil the ideals of ‘triple aims of health care’ defined
by the Institute for Healthcare Improvement, which
involves improving a patient’s experiences of care, im-
proving the health of populations, and reducing per
capita costs of care. Thus, COMP-DSMPs for diabetes
deserve more attention [60]. Future studies should in-
clude an assessment of cost-effectiveness due to the
limited data on this aspect of COMP-DSMPs. A sin-
gle study in HIC from the UK revealed no significant
differences in the final cost-effectiveness endpoints for
a group-based peer support intervention for type 2
diabetes in general practice [61]. Mash et al. found
that a structured group education program delivered
by health promotors at primary care clinics in South
Africa for the management of type 2 diabetes was
cost-effective [63]. Ideally, it would be important to
assess cost-effectiveness in terms of traditional hard
outcomes such as mortality and micro- and macro-
vascular complications, but the longer length of
follow-up and large sample sizes are likely to be
costly [62].
This systematic review has limitations. Of the 11 stud-
ies included, only 4 were RCTs and 7 were non-RCTs,
including uncontrolled before and after studies. Because
of the scarcity of RCTs from LMICs, these were
Werfalli et al. Systematic Reviews           (2020) 9:133 Page 18 of 19included here to provide an overview of such studies
previously done and to emphasise the limitations of such
studies.
In conclusion, there is only limited and low level of
evidence for benefit from peer support (in its broadest
sense, here including CHWs) in diabetes care outcomes.
We recommend that future studies consider using a
framework such as the MRC framework for the develop-
ment and evaluation of complex interventions to inform
the evidence base on the contribution of COMP-DSMP
in LMIC.
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